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General Section-HPLC Analysis:
Analysis of the reactions was conducted by passing the sample down a C18 reversed-phase HPLC column (250 X 4.6 mm, 5 μm) running the following solvents: A = 10 mM NH 4 OAc (pH 7.0) in ddH 2 O, B = CH 3 CN, running at 1 mL/min, while monitoring the absorbance at 240 nm. The run was initiated at 1% B then after 3 min B increased to 10% over 10 min following a linear gradient, after which 10% B was held isocratic for 4 min. Next, B was increased to 65% over 10 min along a linear gradient then held at 65% for 10 min followed by termination of the run. The void volume from this HPLC run was collected and lyophilized to dryness. The LC-MS analysis was conducted with a smaller C18 HPLC column (250 X 2.1 mm, 3 μm) running A = 2 mM NH 4 OAc (pH 7.0) and B = CH 3 CN, running the same method above; therefore, the LC-MS and analyzed HPLC trace retention times do not lineup.
Analysis of the void volume from the previous run was achieved by passing the collected sample down a Hypercarb HPLC column (150 X 4.6 mm, 5 μm, Thermo Scientific) that was running the following solvent systems: A = 0.1% acetic acid in ddH 2 O, and B = methanol, while running at a 1 mL/min flow rate, and monitoring absorbance at 240 nm. The run started at 0% B and after 10 min increased to 90% B following a linear gradient over 30 min. The LC-MS analysis was conducted with a smaller Hypercarb HPLC column (100 X 2.1 mm, 5 μm, Thermo Scientific); therefore, the retention times do not lineup between the LC-MS studies and the analyzed chromatograms shown below.
Mass spectrometry analysis of deoxynucleoside products:
Free Base fragmentation by ESI + -MS/MS. The nucleoside samples were analyzed by positive ion electrospray ionization (ESI) on a Micromass Quattro II tandem mass spectrometer equipped with Zspray API source. Samples were dissolved in CH 3 CN and 0.1% formic acid ddH 2 O (1:1) and introduced via infusion at a flow rate of 7 μL/min. The source and desolvation temperatures were 80 o C and 120 o C, respectively. The capillary voltage was set to 3.25 KV, sampling cone voltage to 45 V, and the extractor cone to 3 V. The collision energy was set to 18 eV. Argon, used as a gas collision for CID experiments, was adjusted to a pressure of 1.7 X 10-4 mVar. The mass for the nucleoside base was set in the first scanning analyzer (MS-1) and the precursor ion was subjected to CID in the static quadrupole and the resulting spectrum of the products recorded by scanning the second scanning analyzer (MS-2) between 50 and 600 Da. The scan duration and interscan delay were 3.0 and 0.1 seconds, respectively. The instrument was operated and data accumulated with Micromass Masslynx software (version 4.0).
Accurate mass measurements were made by positive electrospray ionization (ESI) on a Waters LCT XE Premier TOF mass spectrometer equipped with a Zspray API source using 0.03% phosphoric acid as the LockSpray analyte. The source and desolvation temperatures were 85 o C and 185 o C, respectively. The capillary voltage was set to 2.0 kV, sampling cone voltage to 100 V. The instrument was operated and data accumulated with Micromass MassLynx software (version 4.1).
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This journal is ( This data was compared to the known reaction between dOG (2.0 mM) and Na 2 IrCl 6 (6.0 mM) under the same conditions. Luo, W.; Muller, J.G.; Burrows, C.J. Org. Letts. 2000, 2, 613-616.
dOG oxidation studies with riboflavin, oxyl radicals, and 1 O 2 were shown to also yield dehydroguanidinohydantoin (dGh ox ) and its decomposition products oxaluric acid (dOa) that further decomposes to urea(dUa, see Scheme below); under these HPLC separation conditions, dGhox would not be observed (due to its decomposition), but dOa and dUa can be detected. dOa and dUa have been observed from other reactions in our laboratory using the outlined chromatography in this study, but these products were not observed in detectable yields in these studies. Because reaction quantification was achieved following product absorbance at 240 nm, and not HPLC-MS, the dUa lesion could not be detected, and a peak consistent with dOa was not observed. Based on the mass balance errors, the combined yield of dOa and dUa cannot exceed an absolute yield greater than 1.6-1.8%. Because these products are a result of a 6-electron oxidation, their likely hood of occurring before a repair event occurs is very low. This pathway is reviewed in Neeley, W.L.; Essigmann, J.M. Chem. Res. Toxicol. 2006, 19, 491-505 . Figure S16 . The above scheme and description describe the over-oxidation products that have been observed from dG oxidation in previous studies, but were not detected in the oxidations outlined in this text.
We have observed oxoimidazoline (MW 255) from dG oxidation with riboflavin following a similar reaction setup as utilized by the Cadet laboratory (JACS, 2003 (JACS, , 125, 2030 . When dG was oxidized with Cu-mediated oxidants a peak and mass were not observed for oxoimidazoline. The mechanisms outlined in Schemes 3 and 4B that show dG base oxidation occurring by an N7 coordinated Cu complex suggest direct addition of an OH group to either C5 or C8. This coordination complex would remain until protonation of the N7 nitrogen occurs, releasing the Cu. This coordinated complex could prevent the 5'-OH from attacking C8 leading to oxoimidazoline. The peaks at 8 and 27 min were only observed in the ODN-12 reactions. The peaks at 8 and 27 min would not ionize under the LC-MS conditions used; therefore, these peaks were not identified. Based on the UV-vis for the peak at 27 min this peak is still aromatic in nature, and could be the Cyt free base. . The oxidation of d2Ih was conducted with the same conditions as used with dG (1.0 mM Cu(II), 2.0 mM NAC, and 10.0 mM H2O2), or d2Ih was attempted to be oxidized with 4 equiv of Na 2 IrCl 6 . Both reactions were conducted at 22 o C and pH 7.
